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Description 

Technical Field 

[0001] The present invention relates to a discharge 
tube for use as a light source and, more particularly, to 
a discharge tube serving as a light source like a xenon 
short arc lamp, a mercury-xenon lamp, or the like. 

Background Art 

[0002] Examples of such discharge tubes include 
those disclosed in Japanese Patent Application Laid- 
Open No. S60-1 31 751 (which will be referred to herein- 
after as Reference 1), Japanese Utility Model Applica- 
tion Laid-Open No. S61 -90157 (which will be referred to 
hereinafter as Reference 2), Japanese Patent Applica- 
tion Laid-Open No. H01-213952 (which will be referred 
to hereinafter as Reference 3), Japanese Patent Appli- 
cation Laid-Open No. H08-273622 (which will be re- 
ferred to hereinafter as Reference 4), Japanese Patent 
Application Laid-Open No. H09-92201 (which will be re- 
ferred to hereinafter as Reference 5), and Japanese 
Patent Application Laid-Open No. H09-129179 (which 
will be referred to hereinafter as Reference 6). 
[0003] Reference 1 discloses the discharge tube for 
use as a light source having a cathode in which a porous 
metal substrate of tungsten or the like is impregnated 
with an electron-emissive material such as alkaline 
earth metals orthe like. This Reference 1 describes that 
stable and good discharge is implemented by the use 
of the metal electrode impregnated with the electron- 
emissive material. 

[0004] Reference 2 discloses the discharge tube in 
which only a sharp end of a sharply tipped, impregnated 
cathode is coated with a metal to lower the work func- 
tion, such as iridium or the like. This Reference 2 de- 
scribes that the coating of the metal to lower the work 
function only on the sharp end can decrease deteriora- 
tion of the electrode and stabilize electric discharge. 
[0005] Reference 3 discloses the discharge tube hav- 
ing the cathode in which a coating of a refractory metal 
is formed over the entire surface without exposing the 
surface at a cusped tip of the cathode with a cusp. This 
Reference 3 describes that the thin-film coating of the 
refractory metal over the entire surface can stabilize the 
arc and decrease fluctuation of the arc. 
[0006] Reference 4 discloses the cathode for dis- 
charge tube in which a metal electrode like a sharp, thin 
tungsten wire is buried along the axial direction in the 
central part of the impregnated cathode. This Reference 
4 describes that the lifetime can be extended, because 
there exists no impregnant in the metal electrode in the 
center. 

[0007] Reference 5 discloses the cathode for dis- 
charge tube in which a sharp electrode in the central 
part of the impregnated cathode is made of a porous 
metal material and in which the outer surface of an im- 
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pregnated metal portion surrounding this center elec- 
trode is coated with a refractory metal. This Reference 
5 describes that operating temperatures can be lowered 
because of the porous structure of the center electrode 

s under supply of the electron-emissive material from the 
surrounding impregnated metal portion and that evapo- 
ration of the electron -emissive material can be sup- 
pressed by the coating on the outer surface. 
[0008] Reference 6 discloses the cathode in which a 

10 mixture of a refractory metal and an electron-emissive 
material is stuffed into the inside of a cap-shaped metal 
case with a conical bored tip. This Reference 6 de- 
scribes that the structure can decrease evaporation and 
wear of the cathode. 

is [0009] A variety of improvements and ideas have 
been presented heretofore concerning the cathodes in 
the discharge tubes as light sources as described 
above, but there is no cathode available yet to satisfy 
the various requirements for the discharge tubes as light 

20 sources, including easiness of production, stability of 
discharge, long lifetime, and so on, without any contra- 
diction between them. 

[0010] For example, in Reference 3 proposed as so- 
lution technology to the problems in References 1 and 

25 2, the evaporation of the electron-emissive material is 
intended to be prevented by coating the entire surface 
of the tip part of the cathode with the refractory metal. 
This structure, however, makes it difficult to implement 
good emission of electrons from the cusped tip and, as 

30 detailed hereinafter in comparison with the present in- 
vention, it fails to restrain the evaporation of the elec- 
tron-emissive material by the above coating after all. 
[0011] In Reference 4, the sharp metal electrode of 
the tungsten wire is exposed at the tip of the cathode, 

35 butthis makes it difficult to emit electrons at low temper- 
atures from the cusped tip. Then Reference 5 suggests 
the cathode in which the center electrode is porous and 
is surrounded by the metal containing the electron-emis- 
sive material, but this makes it difficult to implement 

40 good electron emission from the cusped tip, as de- 
scribed hereinafter in comparison with the present in- 
vention. 

[0012] On the other hand, Reference 6 describes that 
the evaporation of the electron-emissive material can be 

45 prevented by the covering of the metal cap, but it is not 
easy to produce the tip part of the cathode in this struc- 
ture in the level of practical use. Particularly, the tem- 
peratures at the cusped tip become high around 1 500°C 
during operation and it is difficult to press the porous 

50 metal into the metal cap so as to implement stable emis- 
sion of electrons at such high temperatures over the 
long term. 

Disclosure of the Invention 

55 

[001 3] An object of the present invention Is, therefore, 
to provide a discharge tube for use as a light source that 
can realize the stability of discharge, long lifetime, eas- 
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iness of production, etc. without any contradiction. 
[001 4] A discharge tube of the present invention com- 
prises: a vessel filled with a discharge gas; a cathode 
placed in said vessel and having a tip portion fixed to a 
lead rod; and an anode placed opposite to said tip por- 
tion of said cathode in said vessel, wherein said cathode 
comprises; a cusp pointed toward said anode; a metal 
substrate of an impregnated type in which a porous re- 
fractory metal is impregnated with an electron-emissive 
material or a sintered type in which a refractory metal 
containing an electron-emissive material is sintered; 
characterised by a coating of a refractory metal which 
covers a surface on the base end side of said cusp within 
a surface of said metal substrate, and wherein an ex- 
posed portion, in which said metal substrate is exposed 
without being covered by said coating, is provided at a 
tip portion of said cusp of said cathode. 
[0015] According to the present invention, the tip por- 
tion of the cathode is made of the metal substrate con- 
taining the electron -emissive material or impregnated 
therewith, and the surface thereof on the base end side 
of the cusp is covered by the coating of the refractory 
metal; therefore, the evaporation of the electron -emis- 
sive material is prevented during operation. On the other 
hand, since at the tip portion of the cusp the metal sub- 
strate is exposed without being covered by the coating 
of the refractory metal or the coating is made so thin or 
porous as to substantially expose the metal substrate 
containing the electron -emissive material or impregnat- 
ed therewith, electron emission is promoted by the elec- 
tron-emissive material diffusing to the tip portion of the 
cusp. For this reason, electrons are emitted efficiently 
at relatively low temperatures, so as to stabilize the dis- 
charge, and the evaporation of the electron -emissive 
material is also prevented, so as to permit attainment of 
longer lifetime. Further, the tip portion of the cathode of 
the present invention can be realized in the simple struc- 
ture wherein the coating of the refractory metal is formed 
on the surface of the metal substrate except for the tip 
portion of the cusp, and this permits provision of the dis- 
charge tube as a light source with high practical utility. 

Brief Description of the Drawings 

[0016] 

Fig. 1 is a longitudinal, cross-sectional view of a xe- 
non short arc lamp as an embodiment. 
Fig. 2 is a side view to show the structure of the 
cathode in the embodiment. 

Best Mode for Carrying out the Invention 

[0017] An embodiment of the present invention will be 
described below in detail with reference to the accom- 
panying drawings. In the description of the drawings, 
like elements will be denoted by the same reference 
symbols and redundant description will be avoided. 
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[0018] Fig. 1 is the longitudinal, cross-sectional view 
to show the structure of the xenon short arc lamp ac- 
cording to the embodiment and Fig. 2 is the side view, 
partly broken, of the structure of the tip portion of the 
5 cathode. A rodlike glass bulb 1 has a hollow gas enclo- 
sure 1 1 formed in a middle portion thereof and the inside 
of the gas enclosure is filled with a discharge gas such 
as xenon or the like. Inside the gas enclosure 11 there 
are the cathode 2 and the anode 3 opposed to each oth- 
10 er, and external terminals 4, 5 electrically connected to 
the cathode 2 and to the anode 3, respectively, are at- 
tached to the both ends of the glass bulb 1 . 
[0019] The cathode 2 has a lead rod 21 of molybde- 
num the base of which is fixed to the glass bulb 1 of 
quartz, and a cathode tip portion 22 the base of which 
is fixed to the free end of the lead rod 21 . The cathode 
tip portion 22 is formed in the bullet shape with a conical 
cusp pointed toward the anode 3 and is comprised of a 
metal substrate 221 and a metal coating 222. The metal 
substrate 221 is made by impregnating porous tungsten 
(refractory metal) with barium (electron-emissive mate- 
rial), and the metal coating 222 of iridium (refractory 
metal) is deposited by CVD on the slope of the cone and 
on the side surface of the cylindrical base except at the 
tip portion of the cusp. 

[0020] The metal coating 222 of iridium is about 2000 
A thick and can be formed not only by CVD but also by 
sputtering or the like. The closer the position to the tip 
of the cusp, the higher the temperature becomes thereat 
in the cathode tip portion 22 during operation; and the 
closer the position to the tip of the cusp, the more im- 
portant role the position plays in terms of diffusion of the 
electron-emissive material. Therefore, the metal coating 
222 is an indispensable element on the slope of the 
cone, but there will occur no trouble even if the metal 
substrate 221 is exposed on the side surface of the cy- 
lindrical base. 

[0021 ] Preferably, the metal substrate 221 is exposed 
without presence of iridium at the tip portion of the cusp 
in the cathode tip portion 22. This structure can be real- 
ized, for example, by depositing iridium over the entire 
surface and thereafter removing iridium from the tip por- 
tion of the cusp by polishing with sandpaper. In another 
method, iridium can be removed from the tip portion of 
the cusp by so-called ablation to irradiate it with pulsed 
laser beams. In still another method, iridium is deposited 
with a mask on the tip portion of the cusp whereby the 
metal substrate 221 containing the electron-emissive 
materia! is exposed at the tip portion of the cusp. 
[0022] Here an exposure rate at the tip portion of the 
cusp, i.e., a rate of a surface area of cusp exposed por- 
tion 22b to a surface area of cusp side surface 22a, is 
set preferably in the range of 2% to 80% and more pref- 
erably in the range of 2% to 30% from the functional as- 
pect. Alternatively, it is preferable from the functional as- 
pect that the perpendicular distance D of exposure from 
the vertex of the cusp to the end of the exposed portion 
be in the range of 0.1 mm to 4 mm and, more preferably, 
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in the range of 0.1 mm to 0.4 mm. 
[0023] In a further method, the metal coating 222 at 
the tip portion of the cusp is made physically "weaker" 
than the other portions by adjusting the thickness and 
deposition conditions of the metal coating 222, and pre- 
discharge is conducted lightly after assembly of the dis- 
charge tube to selectively remove iridium from the tip 
portion of the cusp, thereby exposing the metal sub- 
strate 221 . This predischarge can be carried out by sup- 
plying dc or ac power, but it can also be executed as 
part of so-called aging. 

[0024] At the tip portion of the cusp in the cathode tip 
portion 22, the metai substrate 221 is preferably ex- 
posed without presence of iridium in the discharge gas 
atmosphere. However, the excellent effect of the 
present invention can be generally demonstrated as 
long as the metal substrate is exposed in a substantial 
sense though not exposed perfectly. The phrase "ex- 
posed in a substantial sense" stated herein means that 
the electron-emissive material diffusing inside the metal 
substrate 221 is in a state in which it is exposed to the 
discharge gas when arriving at the tip portion of the 
cusp. In other words, a first condition is that the cathode 
tip portion is in a material condition, in which during op- 
eration the electron-emissive material can diffuse suffi- 
ciently to the surface of the metal substrate 221 at the 
tip portion of the cusp and a second condition is that the 
tip portion of the cusp is in a material condition in which 
the electron -emissive material can be kept in contact 
with the discharge gas in density approximately several 
to several ten times that on the metal coating 222 formed 
on the slope of the cone in the cathode tip portion 22. 
[0025] Describing it from the microscopic aspect, for 
example, even if fine iridium grains are scattered in the 
island shape at the tip portion of the cusp, the electron- 
emissive material like barium can be supplied readily to 
the exposed surface of the metal substrate 221 at the 
tip portion of cusp to facilitate emission of electrons into 
the discharge gas. At this time, since the metal substrate 
221 on the slope of the cone in the cathode tip portion 
22 is covered by the metal (iridium) coating 222, the 
evaporation of the electron-emissive material is pre- 
vented. 

[0026] From the microscopic view of the metal coating 
222, it is a film in which a lot of fine iridium grains having 
the particle sizes of several ten to several hundred ang- 
strom order are stacked at random. Supposing the thick- 
ness of the deposition of iridium grains at the tip portion 
of the cusp is a fraction of several to several tens of that 
on the slope of the cone, it can be mentioned in the rel- 
ativity between the slope of the cone and the tip portion 
of the cusp that the metal substrate 221 at the tip portion 
of the cusp is in a "substantially exposed" state. Specif- 
ically, when the distance is 2.0 mm between the elec- 
trodes, emission of light will occur with flow of electric 
current of 8 A. Further, it can also be contemplated that 
a difference is made in the size or deposition density of 
the iridium grains. For example, if the grain size is set 
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large at the tip portion of the cusp while small on the 
slope of the cylinder, the electron -emissive material in- 
cluded in the metal substrate 221 can be prevented from 
evaporating on the slope of the cone and electrons can 
5 be supplied readily into the discharge gas through the 
electron-emissive material having diffused to the tip por- 
tion of the cusp. 

[0027] Here the refractory metal forming the metal 
substrate 221 needs to be a metal that resists deterio- 

10 ration and deformation at high temperatures during op- 
eration and that can contain the electron-emissive ma- 
terial by impregnation or sintering. Such a metal can be 
either of molybdenum, tantalum, and niobium, in addi- 
tion to tungsten, but tungsten is a most preferable metal 

is in either of the impregnated type and the sintered type. 
[0028] The electron-emissive material needs to be a 
metal having a low work function and readily emitting 
electrons and, desirably, is one resistant to evaporation 
under high temperatures. Such a material can be one 

20 selected from the alkaline earth metals such as calcium, 
strontium, etc. as well as barium; lanthanum, yttrium, ce- 
rium, and so on. The material can be a mixture of two 
or more metals, or an oxide. 

[0029] Further, it is important that the metal forming 
25 the metal coating 222 be a refractory metal resistant to 
the high temperatures during operation, and if it is a met- 
al to lower the work function it will further promote emis- 
sion of electrons from the electron-emissive material. 
Such a metal is most preferably iridium, but can be one 
30 of rhenium, osmium, ruthenium, tungsten, hafnium, and 
tantalum. The coating can be a mixture of two or more 
metals, or a laminate film. 

[0030] Next, the remarkable action and effect will be 
described below based on specific examples by the in- 
35 ventor. 

[0031] The porous metal substrate of tungsten was 
impregnated with barium oxide by the method in Refer- 
ence 1 , and a coating of iridium was formed by CVD in 
the thickness of 2000 A on the surface of the conical 

^0 part and on the surface of the cylindrical part except at 
the tip portion of the cusp. The cathode with this cathode 
tip portion, and the anode were mounted in the quartz 
bulb, the discharge gas was charged thereinto, and the 
discharge tube obtained was subjected to dc operation. 

<5 The discharge tube of this example maintained the lu- 
minous efficiency extremely higher than that of the con- 
ventional discharge tubes of light sources, even after a 
lighting test for the long period of 1 000 hours, which ver- 
ified so long a lifetime that it could be considered as a 

50 breakthrough. The inside was kept in a clean state with- 
out deposition of scattered barium absorbing ultraviolet 
rays at the wavelength of 365 nm on the internal surface 
of the emission area of the bulb, unlike the conventional 
tubes. 

55 [0032] On the analogy of the results of comparative 
experiments by the inventor, the following mechanism 
can conceivably account for the remarkable action and 
effect described above. 
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[0033] First, when the coating of iridium covers the en- 
tire surface of the metal substrate so as to keep the sur- 
face of the metal substrate containing barium from being 
exposed, as in Reference 3, barium, provided for the 
special purpose, becomes unable to act as an electron- 
emissive material at low operating temperatures, so that 
the operating temperatures must be high, which in- 
creases an amount of evaporation of the electrode ma- 
terial and thus shortens the lifetime of the lamp. This 
means that the iridium coating provided for the purpose 
of preventing the evaporation of the electron-emissive 
material by "provision of cover" can be the cause of the 
high-temperature operation to make the evaporation of 
the electron-emission substance inevitable conversely. 
[0034] On the other hand, when the cathode is formed 
in the structure in which the porous metal member con- 
taining the electron-emissive material is fitted around 
the porous center electrode containing no electron- 
emissive material, as in Reference 5, a considerable 
time is necessary for diffusion of the electron-emissive 
material to the tip of the center electrode during aging 
and the temperature becomes extremely high, particu- 
larly, at the tip portion of the cusp. This can result in de- 
teriorating the porous metal at the tip portion of the cusp 
because of melting, softening, or the like and this may 
be a hindrance to suitable diffusion of the electron-emis- 
sive material during normal operation. It is not easy to 
form the two porous metals separately and fit them to 
each other so as to allow smooth diffusion of the elec- 
tron-emissive material from the peripheral metal body 
to the center electrode. 

[0035] Incontrasttothis, at the cathode tip portion ap- 
plied to the discharge tube as a light source in the 
present embodiment, the iridium coating is formed ex- 
cept at the tip portion of the cusp of the porous metal 
substrate containing the electron -emissive material, so 
that the porous metal substrate is selectively exposed 
(or substantially exposed) at the tip portion of the cusp. 
Because of this structure, the electron emission is initi- 
ated from barium at the tip portion of the cusp in a state 
of relatively low temperature slightly over 1000°C, and 
thus the operating temperatures are kept low. Since the 
region around the tip portion of the cusp contributing to 
discharge, i.e., on the base end side of the tip portion of 
the cusp (the slope of the cone) is covered by iridium 
being the refractory metal, it is expected that barium be- 
ing the electron-emissive material can be prevented 
from evaporating. 

Industrial Utilization 



20 



lows electrons to be emitted efficiently at relatively low 
temperatures, so as to achieve stable discharge, and 
the evaporation of the electron-emissive material is also 
prevented, so as to increase the lifetime drastically. Fur- 
5 ther, since the cathode tip portion can be realized in the 
simple structure, the discharge tube for use as a light 
source can be presented with high practical utility. 
[0037] The present invention meets all the various re- 
quirements for the discharge tubes as light sources, in- 
fo eluding the easiness of production, stability of dis- 
charge, long lifetime, etc., without any contradiction be- 
tween them accordingly. 
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1 . A discharge tube comprising: 

a vessel (11) filled with a discharge gas; 
a cathode (2) placed in said vessel (11) and 
having a tip portion (22) fixed to a lead rod (21); 
and 

an anode (3) placed opposite to said tip portion 
(22) of said cathode (2) in said vessel (11), 

wherein said cathode (2) comprises; 

a cusp pointed toward said anode (3); 
a metal substrate (221) of an impregnated type 
in which a porous refractory metal is impregnat- 
ed with an electron-emissive material or a sin- 
tered type in which a refractory metal contain- 
ing an electron -emissive material is sintered; 

characterised by 

a coating (222) of a refractory metal which 
covers a surface on the base end side of said cusp 
within a surface of said metal substrate (221), and 

wherein an exposed portion (22b), in which 
said metal substrate is exposed without being cov- 
ered by said coating, is provided at a tip portion of 
said cusp of said cathode (2). 

2. The tube according to Claim 1 , wherein the ratio of 
a surface area of said exposed portion (22b) to sur- 
face area of a side surface (22a) of said cusp is in 
the range of 2% to 80%. 
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3. The tube according to Claim 2, wherein said ratio is 
in the range of 2% to 30%. 



[0036] In the discharge tube for use as a light source 
according to the present invention, as detailed above, 
the electron -emissive material is prevented from evap- 
orating from the surface on the base end side of the cusp 
in the cathode tip portion during the operation, while dif- 
fusion of the electron-emissive material to the cusp part 
is promoted to facilitate emission of electrons. This al- 



4. The tube according to Claim 1 , wherein the perpen- 
dicular distance from the vertex of the cusp to the 
end of the exposed portion (22b) is in the range of 

55 o.1 mm to 4 mm. 

5. The tube according to Claim 4, wherein said per- 
pendicular distance is in the range of 0.1 mm to 0.4 
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6. A discharge tube comprising: 

a vessel (11 ) filled with a discharge gas; 5 
a cathode (2) placed in said vessel (11) and 
having a tip portion (22) fixed to a lead rod (21); 
and 

an anode (3) placed opposite to said tip portion 
(22) of said cathode (2) in said vessel (11) f 10 

wherein said cathode (2) comprises; 

a cusp pointed toward said anode (3); 
a metal substrate (221 ) of an impregnated type '5 
in which a porous refractory metal is impregnat- 
ed with an electron-emissive material or a sin- 
tered type in which a refractory metal contain- 
ing an electron-emissive material is sintered; 

20 

characterised by 

a coating (222) of a refractory metal which 
covers a surface on the base end side of said cusp 
within a surface of said metal substrate (221), and 

wherein a substantially exposed portion (22b) 25 
in which the coating is porous is provided at a tip 
portion (22) of said cusp of said cathode (2). 



PatentansprUche 30 

1. Entladungsrohre mit 

einem miteinem Entladungsgas gefullten Ge- 
faB (11), 

einer in dem GefaB (11) angeordneten Katho- 35 
de (2) mit einem an einem Leiterstab (21) befestig- 
ten Spitzenabschnitt (22) und 

einer dem Spitzenabschnitt (22) der Kathode 
(2) gegenuber in dem GefaB (1 1 ) angeordneten An- 
ode (3), 40 

wobei die Kathode (2) 

eine gegen die Anode (3) gerichtete 

Spitze und 

ein Metallsubstrat (221 ) eines impu- 
gn ierten Typs, bei dem ein poroses warmebestan- *s 
diges Metall mit einem Elektronen emittierenden 
Material impr&gniert ist, Oder eines gesinterten 
Typs aufweist, bei dem ein warmebestandiges Me- 
tall, das ein Elektronen emittierendes Material ent- 
halt, gesintert ist, gekennzelchnet durch so 

einen Uberzug (222) aus warmebestandigem 
Metall, der inneitialb einer Fiache des Metallsub- 
strats (221 ) eine Fiache an der Basisseite der Spit- 
ze bedeckt, und 

wobei an einem Spitzenabschnitt der Spitze ss 
der Kathode (2) ein freifiegender Abschnitt (22b) 
vorgesehen ist, in dem das Metallsubstrat ohne Be- 
deckung mit dem Uberzug frei liegt. 



2. Rohre nach Anspruch 1 , wobei das Verhaltnis zwi- 
schen der Fiache des freiliegenden Abschnitts 
(22b) und der der Seitenf lache (22a) des Scheitels 
im Bereich von 2 bis 80 % liegt. 

3. Rohre nach Anspruch 2, wobei das besagte Ver- 
haltnis im Bereich von 2 bis 30 % liegt. 

4. Rohre nach Anspruch 1 , wobei der senkrechte Ab- 
stand vom Scheitel der Spitze bis zum Ende des 
freiliegenden Abschnitts (22b) im Bereich von 0,1 
bis 4 mm liegt. 

5. Rohre nach Anspruch 2, wobei der besagte senk- 
rechte Abstand im Bereich von 0,1 bis 0,4 mm liegt. 

6. Entladungsrohre mit 

einem mit einem Entladungsgas gefullten Ge- 
faB (11), 

einer in dem GefaB (1 1 ) angeordneten Katho- 
de (2) mit einem an einem Leiterstab (21 ) befestig- 
ten Spitzenabschnitt (22) und 

einer dem Spitzenabschnitt (22) der Kathode 
(2) gegenuber in dem GefaB (11) angeordneten An- 
ode (3 ), 

wobei die Kathode (2) 

eine gegen die Anode (3) gerichtete 

Spitze und 

ein Metallsubstrat (221 ) eines impra- 
gnierten Typs, bei dem ein poroses warmebestan- 
diges Metall mit einem Elektronen emittierenden 
Material impragniert ist, Oder eines gesinterten 
Typs aufweist, bei dem ein warmebestandiges Me- 
tall, das ein Elektronen emittierendes Material ent- 
halt, gesintert ist, gekennzelchnet durch 

einen Uberzug (222) aus warmebestandigem 
Metall, der innerhalb einer Fiache des Metallsub- 
strats (221 ) eine Fiache an der Basisseite der Spit- 
ze bedeckt, und 

wobei an einem Spitzenbereich der Spitze der 
Kathode (2) ein im wesentlichen frei liegender Ab- 
schnitt (22b) vorgesehen ist, in dem der Uberzug 
poros ist. 



Revendications 

1 . Tube a decharge comprenant : 

un reservoir (11) rempli d'un gaz de decharge ; 
une cathode (2) plac6e dans ledit reservoir (11) 
et etent munie d'une partie en pointe (22) fixee 
a une tige conductrice (21) ; et 
une anode (3) plac£e a I' oppos6 de ladite partie 
en pointe (22) de ladite cathode (2) dans ledit 
reservoir (11), 

dans lequel ladite cathode (2) comprend : 
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2. 



3. 



une cuspide pointee vers ladite anode (3) ; 
un substrat de metal (221) d'un type impregne 
dans lequel un metal refractaire poreux est im- 
pregne avec un materiau emetteur d'6lectrons 
ou un materiau de type fritte dans lequel un me- 
tal refractaire contenant un materiau emetteur 
d'eiectrons est f ritte ; 

caracterise par : 

un revetement (222) de metal refractaire qui re- 
couvre une surface sur la face d'extrSmite de 
base de ladite cuspide au sein d'une surface 
dudit substrat de metal (221), et 
dans lequel une partie exposee (22b), dans la- 
quelle ledit substrat de metal est expose sans 
etre recouvert dudit revetement, est placee au 
niveau d'une partie en pointe de ladite cuspide 
de ladite cathode (2). 

Tube selon la revendication 1 , dans lequel le rap- 
port de I'aire de ladite partie exposee (22b) sur I'aire 
d'une surface laterale (22a) de ladite cuspide est 
compris entre 2 % et 80 %. 

Tube selon la revendication 2, dans lequel ledit rap- 
port est compris entre 2 % et 30 %. 
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un revetement (222) de metal refractaire qui re- 
couvre une surface sur la face d'extremitd de 
base de ladite cuspide au sein d'une surface 
dudit substrat de metal (221), et 
dans lequel une partie sensiblement exposee 
(22b), au niveau de laquelle le revetement est 
poreux, est placee au niveau d'une partie en 
pointe (22) de ladite cuspide de ladite cathode 
(2). 



4. Tube selon la revendication 1 , dans lequel la dis- 
tance perpendiculaire depuis le vertex de la cuspide 
a I'extremite de la partie exposee (22b) est compri- 
se entre 0,1 mm et 4 mm. 



30 



5. Tube selon la revendication 4, dans lequel ladite 
distance perpendiculaire est comprise entre 0,1 
mm et 0,4 mm. 
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6. Tube a decharge comprenant : 

un reservoir (1 1 ) rempli d'un gaz de decharge ; 40 
une cathode (2) placee dans ledit reservoir (11) 
et etant munie d'une partie en pointe (22) fixee 
a une tige conductrice (21) ; et 
une anode (3) placee a Poppose de ladite partie 
en pointe (22) de ladite cathode (2) dans ledit *s 
reservoir (11) , 

dans lequel ladite cathode (2) comprend : 

une cuspide pointee vers ladite anode (3) ; so 
un substrat de metal (221) d'un type impregne 
dans lequel un metal refractaire poreux est im- 
pregne avec un materiau emetteur d'6lectrons 
ou un materiau de type fritte dans lequel un me- 
tal refractaire contenant un materiau emetteur 55 
d'eiectrons est fritte ; 



caracterise par : 
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